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DATA ACCESS METHOD APPLICABLE TO VARIOUS PLATFORMS 
FIELD OF THE INVENTION 

[0001] The present invention relates to a data access method, and more 
particular to a data access method applicable to various platforms. 

BACKGROUND OF THE INVENTION 

[0002] In a digital data processing system such as a computer system or a 
network communication system, some specific digital data such as common 
parameters, control data or addresses are generally stored together in a 
designated data storage zone to be referred when required and to save storage 
space of the memory. The data format of the designated data storage zone can be 
an array for successively storing a plurality of data bytes. 

[0003] Please refer to Fig. 1 which schematically shows the data storage 
zone 10 and three data bytes Bl 1, B12 and B13 stored in the data storage zone 
10. Each of the data bytes Bl 1, B12 and B13 includes 8 bits, and thus there are 
24 bits (numbers 0-23) stored in corresponding addresses (0)-(23) in the data 
storage zone 10. 

[0004] In practical, the 24 bits are divided into 5 columns 101-105 for 
respectively storing 5 sets of different bit data. For example, there are four bits 
0-3 in the first column 101, six bits 4-9 in the second column 102, seven bits 
10-16 in the third column 103, two bits 17-18 in the fourth column 104, and 
five bits 19-23 in the fifth column 105. 

[0005] Since the digital processing system stores data byte by byte, the 5 
sets of bit data in columns 101-105 should be properly shifted and operated to 
be successfully accessed. For example, 
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Bit data in column 101 = data byte Bl 1 & OxOF; 

Bit data in column 102 = ((data byte B12 & 0x03) « 4) I ((data 
byteBll & OxFO) » 4); 

Bit data in column 103 = ((data byte B13 & 0x01) « 6) I ((data 
byteB12&0xFC) » 2); 

Bit data in column 104 = (data byte B13 & 0x06) » 1 ; and 

Bit data in column 105 = (data byte B13 & 0xF8) » 3; 
wherein each of the expressions "OxOF", "0x03", "OxFO", "0x01", "OxFC", 
"0x06" and "0xF8" indicates an 8-bit hexadecimal mask data, the expression "X 
& Y" indicates an AND gate logic operation of X with Y, the expression "X I Y" 
indicates an OR gate logic operation of X with Y, the expression "X » Y" 
indicates the rightward shift of the data X by Y data units, and the expression "X 
« Y" indicates the leftward shift of the data X by Y data units. 
[0006] In the above processing method, the mask data and shift amounts 
are preset and constant. When the bit specifications in the columns are 
rearranged, the mask data and shift amounts will be unable to be adjusted 
accordingly. Therefore, the bit data cannot be accessed correctly. 
Conventionally, these data . have to be adjusted manually at the time the 
specification changes. 

[0007] In order to solve this problem, the processing method is operated 
with bits as basic units in another prior art. Giving the five columns 101—105 
mentioned above as an example, the five columns 101-105 are adjacent to one 
another, and respective bit numbers required by the five columns 101—105 are 
determined. Afterwards, when the data in the columns are being accessed, the 
mask data and shift amounts are not required any longer. In stead, the bit ranges 
of the columns should be defined in advance, and then the columns are 
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independently accessed. For example, the data storage zone 10 has a format of 
structural array, and the bit numbers of the sequentially adjacent columns 
101-105 are defined as follows: 

Bit data in column 101 includes 4 bits; 

Bit data in column 102 includes 6 bits; 

Bit data in column 103 includes 7 bits; 

Bit data in column 104 includes 2 bits; and 

Bit data in column 105 includes 5 bits. 
[0008] This method, however, is performed logically. In practice, the 
digital processing system does not provide any real and continuous memory 
block for the bit data to be stored as immediately adjacent columns. The data, in 
stead, have to be stored according to the basic storage format of the system. For 
example, as shown in Fig. 2A, the basic storage format of the system is two 
bytes (16 bits) stored in corresponding addresses (0)~(15) in the data storage 
zone 10. As described above, the bit data in columns 101, 102 and 103 are 4, 6, 
and 7 bits, respectively. Therefore, the storage of the bit data in the third column 
103 is beyond the basic storage capacity, i.e. 16 bits. In other words, only the 
data in the first and the second columns can be stored in the same basic storage 
unit, e.g. the basic storage unit BX0, and the data in the other columns 103, 104 
and 105 have to be stored in another 16-bit basic storage unit BX1. It is obvious 
that there will be 6-bit clearance between the column 102 and column 103, so 
the columns are not adjacent to each other. This might render errors in the 
subsequent accessing procedures. 

[0009] Further, for different systems or platforms, their endians also differ 
from one another. Giving a system incorporating an 80x86 CPU as an example, 
the arrangement shown in Fig. 2B is referred to as "little endian", i.e. the lower 
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bit data are stored in lower bit addresses. In Fig. 2B, three basic storage units BL, 
BM and BH comprise bits 0—7, 8—15 and 16-23 stored in addresses (0)— (7), 
(8)— (15) and (16)— (23), respectively. On the other hand, the arrangement shown 
in Fig. 2C is referred to as "big endian", i.e. the lower bit data are stored in 
higher bit addresses. In Fig. 2C, three basic storage units BL, BM and BH 
comprise bits 0-7, 8-15 and 16-23 stored in addresses (16)— (23), (8)— (15) and 
(0)— (7), respectively. 

[0010] It is understood from the above description that different platforms, 
e.g. systems with different endians, requires different processing methods. 
Otherwise, the bit data will not be able to be correctly accessed. 

SUMMARY OF THE INVENTION 

[0011] Therefore, it is an object of the present invention to provide a data 
access method applicable to various platforms with different endians. 
[0012] A first aspect of the present invention relates to a data access 
method, comprising a data reading procedure to read a certain bit range of data 
from a data storage zone. The certain bit range is stored in the data storage zone 
from a starting bit address (a) to an end bit address (b). The data reading 
procedure comprises steps of: performing a first operation of the starting bit 
address (a) to obtain a first shift SI; performing a second operation of the 
starting bit address (a) to obtain a second shift S2; performing a first shift 
operation of the data with the first shift SI to obtain a first shifted data unit; 
performing a second shift operation of the data with the second shift S2 to obtain 
a second shifted data unit; and synthesizing the first and the second shifted data 
units to obtain a read data unit. 
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[0013] In one embodiment, the data storage zone stores data as at least one 
data unit consisting of m bits, and the bit range consists of n bits, where n is 
greater than m. 

[0014] In one embodiment, the first and the second operations are 
performed by the following formulae: 

51 = mod [a, m]; and 

52 = m - mod [a, m] = m - SI, 

where mod [a, m] is the remainder on division of a by m. 
[0015] In one embodiment, the first shift operation is performed by 
shifting a first data unit of the data to be read toward one of the higher bit 
direction and the lower bit direction, and the second shift operation is performed 
by shifting a second data unit of the data to be read toward the other of the 
higher bit direction and the lower bit direction. 

[0016] Preferably, the second data unit is immediately adjacent to the first 
data unit in the data storage zone. 

[0017] Preferably, the first and the second shift operations are further 
performed on subsequent data units until a data unit comprising the end data bit 
address (b) has been shifted to obtain a last shifted data unit. 
[0018] Moreover, the data access method further comprises a step of 
masking the last shifted data unit with a mask data MD for clearing bits 
excluded from the bit range, where MD = OxFF » (m - (b-a+1)), the expression 
"OxFF" indicates an 8-bit hexadecimal mask data and the 8 bits are all "1", and 
the expression "X » Y" indicates the rightward shift of the data X by Y bits. 
[0019] In one embodiment, the first and the second shifted data units are 
synthesized via an OR gate operation. 
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[0020] A second aspect of the present invention relates to a data access 
method, comprising a data writing procedure to write a certain bit range of data 
into a data storage zone. The certain bit range is stored into the data storage zone 
from a starting bit address (a) to an end bit address (b). The data writing 
procedure comprises steps of: performing a first operation of the starting bit 
address (a) to obtain a first shift S3; performing a second operation of the 
starting bit address (a) to obtain a second shift S4; performing a first shift 
operation of the data with the first shift S3 to obtain a first shifted data unit; 
performing a second shift operation of the data with the second shift S4 to obtain 
a second shifted data unit; and synthesizing the first and the second shifted data 
units to obtain a written data unit. 

[0021] In one embodiment, the data storage zone stores data as at least one 
data unit consisting of m bits, and the bit range consists of n bits, where n is 
greater than m. 

[0022] In one embodiment, the first and the second operations are 
performed by the following formulae: 

53 = mod [a, m]; and 

54 = m — mod [a, m] = m — S3, 

where mod [a, m] is the remainder on division of a by m. 
[0023] In one embodiment, the first shift operation is performed by 
shifting a first data unit of the data to be written toward one of the higher bit 
direction and the lower bit direction, and the second shift operation is performed 
by shifting a second data unit of the data to be written toward the other of the 
higher bit direction and the lower bit direction. The second data unit is 
immediately adjacent to the first data unit in the data storage zone. 
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[0024] Preferably, the data access method further comprises before the 
first and the shifting operations steps of: determining whether the second data 
unit is the last data unit of the data to be written; and masking the second data 
unit with a mask data MD3 for clearing bits excluded from the bit range when 
the second data unit is the last data unit of the data to be written, where MD3 = 
OxFF « (mod [b, m] +1), mod [b, m] is the remainder on division of b by m, 
the expression "OxFF" indicates an 8-bit hexadecimal mask data and the 8 bits 
are all "1", and the expression "X « Y" indicates the leftward shift of the data 
X by Y bits. 

[0025] Preferably, the data access method further comprises steps of: 
performing a third shifting operation of a starting data unit of the data to be 
written with the first shift S3; and masking the staring data unit with a mask data 
MD2 for clearing bits excluded from the bit range, where MD2 = -(OxFF « 
S3), the expression "OxFF" indicates an 8-bit hexadecimal mask data and the 8 
bits are all "1", the expression "X « Y" indicates the leftward shift of the data 
X by Y bits, and the expression "~Z" indicates the reverse logic operation of 
data Z. 

[0026] In one embodiment, the first and the second shifted data units are 
synthesized via an OR gate operation. 

[0027] According to a third aspect of the present invention, a data access 
method comprises a data writing procedure to write a certain bit range of data 
into a data storage zone. The data storage zone stores data as at least one data 
unit consisting of m bits. The certain bit range consists of n bits and is stored 
into the data storage zone from a starting bit address (a) to an end bit address (b). 
The data writing procedure comprising steps of: performing a first operation of 
the starting bit address (a) and the bit number m to obtain a first shift S3; 
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performing a second operation of the starting bit address (a) and the bit number 
m to obtain a second shift S4; performing a first clear and writing procedure of 
the data to be written when n is no greater than m, the first clear and writing 
procedure comprising a step of masking the data to be written with a first mask 
data MD1 = ~((0xFF » ((m-1) - b + a)) « S3); performing a second clear and 
writing procedure of the data to be written when n is greater than m, the second 
clear and writing procedure comprising a step of masking the starting data unit 
of the data to be written with a second mask data MD2 = ~(0xFF « S3); 
performing a third clear and writing procedure of the data to be written when n 
is greater than m, the third clear and writing procedure comprising a step of 
masking the end data unit of the data to be written with a third mask data MD3 = 
OxFF « (mod [b, m] +1); and performing a first and a second shift operations 
of the data with the first and the second shifts S3 and S4 to obtain a first and a 
second shifted data units, and synthesizing the first and the second shifted data 
units to obtain a written data unit when n is greater than m. The expression 
"OxFF" indicates a hexadecimal mask data, the expression "X » Y" indicates 
the rightward shift of the data X by Y bits, the expression "X « Y" indicates 
the leftward shift of the data X by Y bits, the expression "~Z" indicates the 
reverse logic operation of data Z, the expression "X & Y" indicates AND gate 
operation of data X and Y, and the expression "mod [b, m]" indicates the 
remainder on division of b by m. 

[0028] The data writing procedure can be performed as little endian or big 
endian according to the applied platform. 

BRIEF DESCRIPTION OF THE DRAWINGS 



8 



[0029] The present invention may best be understood through the 
following description with reference to the accompanying drawings, in which: 
[0030] Fig. 1 is a schematic diagram showing the storage of data in a data 

storage zone according to a prior art; 

[0031] Figs. 2A—2C are schematic diagrams showing the storage of data in 
a data storage zone according to another prior art; 

[0032] Fig. 3 is a flowchart illustrating an embodiment of a data reading 
procedure of the digital access method according to the present invention; 
[0033] Figs. 4A-4C are schematic diagrams showing the storage of data in 
a data storage zone according to the embodiment of Fig. 3; 

[0034] Fig. 5 is a flowchart illustrating an embodiment of a data writing 
procedure of the digital access method according to the present invention; and 
[0035] Figs. 6A-6B are schematic diagrams showing the storage of data in 
a data storage zone according to the embodiment of Fig. 5. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0036] The present invention will now be described more specifically with 
reference to the following embodiments. It is to be noted that the following 
descriptions of preferred embodiments of this invention are presented herein for 
purpose of illustration and description only; it is not intended to be exhaustive or 
to be limited to the precise form disclosed. 

[0037] A preferred embodiment of a data access method according to the 
present invention is illustrated with reference to the flowchart of Fig. 3. Herein, 
the reading procedure of the data access method is first illustrated. First of all, 
the bit range of the data to be read from the data storage zone is selected (Step 
31), which for example, consists of n bits. The data storage zone stores a 
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plurality of data units as an array structure, wherein each data unit consists of m 
bits. The addresses (a)~(b) of the bit range of the data is then properly shifted 
according to desired addresses, e.g. (0)~(c), where b = a+n-1 and c = n-1. A first 
shift SI and a second shift S2 are determined based on the address (a) of the 
starting data bit of the bit range (Step 32). The first shift SI is calculated by a 
formula SI = mod [a, m], were mod [a, m] is the remainder on division of a by 
m, and the second shift S2 is calculated by a formula S2 = m - SI. For example, 
if a byte consisting of 8 bits is used as the data unit, SI = mod [a, 8] and S2 = 
8-S1. 

[0038] All the m bits of a first data unit associated with the data to be read 
are shifted rightwards by the amount of the first shift SI to obtain a first shifted 
data unit. On the other hand, all the m bits of a second data unit immediately 
adjacent to the first data unit and associated with the data to be read are shifted 
leftwards by the amount of the second shift S2 to obtain a second shifted data 
unit. The first and the second data units, for example, include lower and higher 
bits, respectively. The first and the second shifted data units are then synthesized 
to obtain a first read data unit via an OR gate operation (Step 33). If the bit range 
involves more than two data units, Step 33 is repetitively performed for 
subsequent data units until the end data bit of the bit range has been processed 
by the shifting operation. Meanwhile, a plurality of read data units are obtained. 
[0039] After the data unit including the end data bit of the bit range has 
been rightward shifted by the amount of the first shift SI, a masking procedure 
is performed to clear the data bit(s) excluded from the bit range of the data to be 
read. Then, the last read data unit can be obtained (Step 34). The combined read 
data units result in the desired bit range addressed from address (0) to address 
(n-1) consecutively. 
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[0040] As for the masking procedure, it will be described herein on the 
condition that each data unit includes 8 bits, i.e. m = 8. The mask data MD used 
in the masking procedure is defined as: 

MD = OxFF » (8 - (b-a+1)), 
where the expression "OxFF" indicates an 8-bit hexadecimal mask data and the 8 
bits are all "1", and the expression "X » Y" indicates the rightward shift of the 
data X by Y bits. 

[0041] Hereinafter, an example is given with reference to the scheme of 
Figs. 4A-4C for further understanding the embodiment mentioned above. First 
of all, it is predefined that each data unit includes 8 bits, and the bit range of the 
data to be read includes bits 3-12. The addresses of the bit range is originally 
distributed from address (3) to address (12) in two bytes B21 and B22 in the 
data storage zone, as shown in Fig. 4A, and need to be shifted to address (0)~(9) 
to obtain read data bytes R21 and R22, as shown in Fig. 4C. It is realized from 
the above assumption the following correlations, i.e. 

m (bit number included in one data unit) = 8, 

n (bit number included in the defined bit range) =10, 

a (address number of the starting data bit of the bit range) = 3, 

b (address number of the end data bit of the bit range) = 12, 

51 (rightward shift amount) = mod [a, m] = mod [3, 8] = 3, 

52 (leftward shift amount) = m- SI = 8- 3 = 5, and 
MD (mask data) = OxFF » (8 - (b-a+1)) = OxFF » (-2) 

[0042] Accordingly, the first byte B21 is processed by a rightward shift 
operation Rl to be shifted by the amount of 3 bits, and the second byte B22 is 
processed by a leftward shift operation LI to be shifted by the amount of 5 bits 
to result in intermediate bytes T21 and T22. The bytes T21 and the bytes T22 
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are then synthesized via an OR gate operation to obtain a read data byte R21. 
Afterward, the second byte B22 comprising the end data bit 12 is also operated 
by the rightward shift operation Rl to result in an intermediate byte T23. The 
rightward shifted byte T23 including the end data bit 12 of the bit range then 
performs a masking procedure to clear the undesired bits 13, 14 and 15, thereby 
obtaining the last read data byte R22. The read data bytes R21 and R22 
constitute the desired data. When the platform changes, the read data obtained 
according to the present invention can be stored according to desired byte endian. 
[0043] The above embodiment and example illustrate the data reading 
procedure of the present data access method. On the other hand, the data writing 
procedure of the present data access method will be described herein with 
reference to the embodiment of Fig. 5 and the example of Figs. 6A-6B. 
[0044] Please refer to the flowchart of Fig. 5. First of all, the bit range of 
data to be written into a data storage zone is determined, which for example, 
consists of n bits (Step 51). The data storage zone stores a plurality of data units 
as an array structure. The bit range of the data includes at least one data unit, 
which consists of m bits. The bit range of the data is to be stored in the addresses 
(a)~(b) in the data storage zone, where b = a+n-1. A first shift S3 and a second 
shift S4 are determined based on the address (a) of the starting data bit of the bit 
range (Step 52). The first shift S3 is calculated by a formula S3 = mod [a, m] 
and the second shift S4 is calculated by a formula S4 = m - S3. For example, if a 
byte consisting of 8 bits is used as the data unit, S3 = mod [a, 8] and S4 = 8 - S3. 
[0045] The bit number n of the bit range is first compared with the bit 
number m of the data unit (Step 53). If n is less than or equal to m, i.e. n < m, a 
first clear and writing procedure of the data to be written is performed according 
to the first or the second shift amount S3 or S4 (Step 54). The first clear and 
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writing procedure includes a masking procedure for clearing the bits excluded 
from the data to be written into the data storage zone. The mask data MD1 used 
in this masking procedure are: 

MD1 = ~((0xFF » (7 - b + a)) « S3), 
where the expression "OxFF" indicates an 8-bit hexadecimal mask data and the 8 
bits are all "1", the expression "X » Y" indicates the rightward shift of the data 
X by Y bits, the expression "X « Y" indicates the leftward shift of the data X 
by Y bits, and the expression "~Z" indicates the reverse logic operation of data 
Z. The first clear and writing procedure also includes a shift procedure for 
shifting the data to be written to the desired address range. The shift of the data 
is performed by the operation of ((data to be written & (OxFF » (7 - b + a))) « 
S3), where the expression of "X & Y" indicates AND gate operation of data X 
and Y. Further, the first clear and writing procedure comprises a writing-in 
procedure implemented by an OR gate operation. 

[0046] On the other hand, if n > m, Step 55 is performed for the first data 
unit of the data to be written in the data storage zone. That is, the first data unit 
is processed with a second clear and writing procedure. The second clear and 
writing procedure includes a masking procedure for clearing the bits excluded 
from the data to be written into the data storage zone. The mask data MD2 used 
in this masking procedure are: 

MD2 = ~(0xFF « S3). 
The second clear and writing procedure also includes a shift procedure for 
shifting the data to be written to the desired address range. The shift of the data 
is performed by the operation of (data to be written « S3). Further, the second 
clear and writing procedure comprises a writing-in procedure implemented by 
an OR gate operation. 
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[0047] After the first data unit is processed, it is determined whether next 
data unit is the last one (Step 56). If positive, the last and the last second data 
units are processed by a third clear and writing procedure according to the first 
and the second shifts S3 and S4 (Step 57). Otherwise, a fourth clear and writing 
procedure of two adjacent data units is performed according to the first and the 
second shifts S3 and S4 (Step 58). Step 58 will be performed until the last data 
unit has been processed by the third clear and writing procedure. The former and 
the latter ones of the two adjacent data units, for example, include lower and 
higher bits, respectively. 

[0048] The third clear and writing procedure includes a masking procedure 
for clearing the bits excluded from the data to be written into the data storage 
zone. The mask data MD3 used in this masking procedure are: 

MD3 = OxFF « (mod [b, m] +1), 
where mod [b, m] is the remainder on division of b by m. The third clear and 
writing procedure also includes a shift procedure for shifting the data to be 
written to the desired address range. The shift of the data is performed by the 
operation of (last data unit to be written « S3) I (last second data unit to be 
written » S4) & -(OxFF « (mod [b, m] +1)), where the expression "X I Y" 
indicates an OR gate logic operation of X with Y. Further, the second clear and 
writing procedure comprises a writing-in procedure implemented by an OR gate 
operation. 

[0049] The fourth clear and writing procedure includes a shift procedure 
for shifting the data to be written to the desired address range. The shift of the 
data is performed by the operation of (latter data unit to be written « S3) I 
(former data unit to be written » S4). Further, the second clear and writing 
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procedure comprises a writing-in procedure implemented by an OR gate 
operation. 

[0050] Hereinafter, an example is given with reference to the scheme of 
Figs. 6A and 6B for further understanding the above embodiment. First of all, it 
is predefined that each data unit includes 8 bits, and the bit range of the data to 
be written into the data storage zone includes bits 3-12. The addresses of the bit 
range to be stored in the data storage zone are distributed from address (3) to 
address (12) in two bytes B3 1 and B32. It is realized from the above assumption 
the following correlations, i.e. 

m (bit number included in one data unit) = 8, 

n (bit number included in the defined bit range) =10, 

a (address number of the starting data bit of the bit range) = 3, 

b (address number of the end data bit of the bit range) =12, 

53 (leftward shift amount) = mod [a, m] = mod [3,8] = 3, 

54 (rightward shift amount) = m - S3 = 8- 3 = 5, and 

MD1 (mask data in the first clearing and writing procedure) = 
~((0xFF » (7 - b + a)) « S3) = ~((0xFF » (-2)) « 3) 

Shift of the data in the first clearing and writing procedure = 
((data to be written & (OxFF » (7 - b + a))) « S3) = 
((data to be written & (OxFF » (-2))) « 3), 

MD2 (mask data in the second clearing and writing procedure) = 

~(0xFF «S3) = ~(0xFF « 3) 
Shift of the data in the second clearing and writing procedure = 

(data to be written « S3) = (data to be written « 3), 
MD3 (mask data in the third clearing and writing procedure) = 

OxFF « (mod [b, m] +1) = OxFF « 5 
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Shift of the data in the third clearing and writing procedure = 
(last byte « S3) I (last second byte » S4) & ~(0xFF « 
(mod [b, m] +1)) = 

(last byte « 3) I (last second byte » 5) & -(OxFF « 5) 
Shift of the data in the fourth clearing and writing procedure = 

(latter byte « S3) I (former byte » S4) = 

(latter byte « 3) I (former byte » 5) 
[0051] First of all, the bit number n is compared with the bit number m. 
Since n is greater than m in this example, the second clear and writing operation 
is performed. In other words, the masking procedure based on the mask data 
MD2 is performed first to clear the bits except the bits at the addresses (3)~(7), 
and the first byte R31 to be written into the data storage zone 30 is processed by 
a leftward shift operation L2 to be shifted by the amount of 3 bits, thereby 
obtaining an intermediate byte T31. The intermediate byte T31 is then written 
into the data storage zone 30 as data byte B31 via a wiring procedure. 
[0052] Further refer to Fig. 6B. Since the second byte R32 is the last byte 
to be written, the third clear and writing procedure is performed. In other words, 
the masking procedure based on the mask data MD3 is performed first to clear 
the bits except the bits at the addresses (8)~(12) first. Then, the first byte R31 is 
processed by a rightward shift operation R2 to be shifted by the amount of 5 bits, 
and the second byte R32 is processed by a leftward shift operation L2 to be 
shifted by the amount of 3 bits to result in intermediate bytes T32 and T33. The 
bytes T32 and the bytes T33 are then synthesized via an OR gate operation to 
obtain a data byte T34. The intermediate byte T34 is then written into the data 
storage zone 30 as data byte B32 via a wiring procedure. 
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[0053] The first to fourth clear and writing procedures can be used with 
various byte endians so as to be suitable for various platforms. It is understood 
from the above description of embodiments and examples that the present data 
processing method can be flexibly applied to various platforms due to the use of 
variable mask data and shift amount. 

[0054] While the invention has been described in terms of what is 
presently considered to be the most practical and preferred embodiments, it is to 
be understood that the invention needs not be limited to the disclosed 
embodiments. On the contrary, it is intended to cover various modifications and 
similar arrangements included within the spirit and scope of the appended 
claims which are to be accorded with the broadest interpretation so as to 
encompass all such modifications and similar structures. 
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